. Immunohistochemistry analysis was positive for CD10, CD20, and BCL2 and negative for CD5. On positron emission tomography (PET)-CT scan, a focal area of hypermetabolism was noted in the left breast with standardized uptake value (SUV) of up to 5.4. There was no evidence of active lymphoma in any other area. Bone marrow biopsy was uninvolved with lymphoma and was suggestive of an extramedullary relapse of FL. She was treated under a clinical trial with 4 doses of rituximab 375 mg/m 2 and bortezomib 1.6 mg/m 2 weekly, every 25-day cycles. The patient had a partial response with a 25% reduction in the size of the breast mass; however, she also developed recurrence in the right-sided inguinal lymph nodes, as documented with PET-CT scans in the next 2 months. A fine needle aspirate confirmed the recurrence to be that of FL. A third salvage protocol consisting of rituximab and oblimersen, a bcl-2 inhibitor, was started in August 2005. She achieved CR with 1 cycle that lasted for 8 months. She again had an extramedullary relapse of FL in the left breast. She received a fourth salvage therapy with MG0103, an oral histone deacetylase inhibitor, with no response. She developed diffuse lymphadenopathy and splenomegaly that were hypermetabolic with a SUV up to 20 on a PET-CT scan. She received a fifth salvage therapy with 3 courses of rituximab, cyclophosphamide, etoposide, vincristine, and prednisone and had a transient partial response/stable disease; however, she progressed again with enlarged retroperitoneal nodes. In April 2007, a sixth salvage therapy with 4 courses of rituximab, mitoxantrone, ifosfamide, and etoposide (R-MINE) resulted in partial response. In July 2007, she again relapsed with bone marrow involvement; she was re-treated with 4 courses of R-MINE and achieved near CR until October 2008. A seventh salvage therapy with SB1518, an experimental JAK2 inhibitor, was started due to re-relapse. At this time, she also developed bilateral hydronephrosis due to retroperitoneal lymphadenopathy and underwent bilateral nephrostomy in October 2009. The drug was discontinued, and she was taken off the study. She was then treated with 4 courses of the eighth salvage therapy with rituximab and bendamustine until July 2010, with marked improvement of lymphadenopathy and decrease in spleen size, and she achieved CR, although with multiple infections and hematological toxicities. She had another extramedullary recurrence in April 2011 with PET-avid confluent lymphadenopathy (see arrow in Fig. 2A ) in the left axilla (SUV, 12.4) biopsy showing FL grade 1. Fig. 2C and D shows a hematoxylin and eosin-stained section of the lymph node and immunostaining for Bcl2 was positive. In June 2011 (11 yr after the initial diagnosis of FL), she presented with pancytopenia and neutropenia, with white blood cell count of 2.3 K/UL, hemoglobin level of 9.1 gm/dL, platelet count of 14,000 K/UL, and 16% of blasts and promyelocytes. In addition, she developed a left-sided headache and was found to have a subdural hematoma on CT scan; her bone marrow evaluation revealed 42% of abnormal promyelocytes (Fig. 2E ) and fluorescence in situ hybridization and polymerase chain reaction were positive for t (15;17) and promyelocytic leukemia protein-retinoic acid receptor alpha. A diagnosis of acute promyelocytic leukemia (APML) was made. The patient had early signs of cerebral herniation and was treated with decompression surgery with burr hole drainage for subdural hematoma. She was treated with 45 mg/m 2 of oral all-trans retinoic acid (ATRA) and 0.15 mg/kg of intravenous arsenic trioxide (As2O3). One month after the induction therapy for APML, a remarkable decrease in the left axillary lymphadenopathy and improvement of metabolic activity were noted on a PET-CT scan (Fig. 2B) . She received additional 4 courses of ATRA and As2O3 as a consolidation therapy and achieved complete cytogenetic and molecular remission of APML, which is maintained till date, i.e., 5 years after the completion of her therapy for APML. In the meantime, she was in CR for FL at 1.5 years after completion of ATRA with arsenic therapy. However, she developed an extramedullary relapse in her left upper arm, which is stable and is managed with observation.
Our patient has a long history of relapsing and remitting course of FL for about 17 years. She had extramedullary relapses in the breast, axillary lymph node, and arm. She was heavily pretreated with multiple chemotherapies and biological therapies and was relatively refractory to most of the therapies currently used in the treatment of FL [1] . Our patient developed acute promyelocytic leukemia that was most likely secondary to the therapies that she received for FL. Although we expected her to achieve a remission of APL after ATRA and As2O3 therapy [2] , we were surprised to observe that she also achieved a remission of FL following the ATRA and As2O3 therapy, which persisted for more than a year and stabilized her lymphoma. To our knowledge, only a small number of studies have reported on the therapeutic activity of As2O3 and ATRA in patients with FL, and none of these studies reported any responses that were as impressive as observed in our case. One phase II clinical trial of As2O3 for lymphoid malignancies showed that 0 of 3 patients with FL had a response to arsenic therapy in the frontline disease setting [3] , whereas another phase II trial with 35 patients with relapsed refractory lymphoma (7 with FL) showed an overall response rate of 43%, with a median duration of response of 16 weeks [4] . There is modest efficacy of arsenic in myeloma, myelodysplastic syndrome, mantle cell lymphoma, and Burkitt's lymphoma [5] [6] [7] . One study reported that As2O3 can suppress mantle cell lymphoma cells by facilitating the polyubiquitination of cyclin D1 [8] . Another study [9] reported that KML001 (sodium meta-arsenite), an orally bioavailable arsenic compound, has significant anti-lymphoma activity. This agent induced G1 phase arrest via p27-induced inhibition of the kinase activities of cylin-dependent kinase (CDK)2, CDK4, and CDK6 and blocked cell signaling, including the signal transducer and activator of transcription, phosphatidylinositol-3 kinase/Akt, mitogen-activated protein kinase, and nuclear factor-B signal pathways in KML001-treated Jurkat and Jurkat-R cells. The anti-lymphoma activity of KML001 was confirmed in a xenograft murine model. Furthermore, partial responses were observed in 1 patient with FL who was treated for 16 weeks without severe toxicities. In addition, a combination of oral As2O3 with chlorambucil and ascorbic acid was tested in patients with relapsed refractory mantle cell lymphoma (N=39). An overall response rate of 49% with a CR rate of 28% was achieved with this regimen, and only grade 1-2 toxicities were noted [7] . Similarly, ATRA therapy has also not shown any major benefit in lymphoma therapy, although in vitro evidence in 2 reports have suggested that B-cell lymphoma cell lines are sensitive to interferon gamma and ATRA [10] , and mantle cell lymphoma cell can be inhibited by ATRA [11] . Precise mechanisms responsible for arsenic/ATRA combination activity in lymphoma have not been explored to date. It is therefore unclear whether this combination affects the differentiation pathway or facilitates the apoptosis or inhibits the cell proliferation in lymphoma cells. The data presented here, however, suggest that the combination of ATRA and As2O3 should be explored in preclinical studies and clinical studies in patients with relapsed refractory FL. The present case suggests that it is worthwhile to revisit the therapeutic activity of As2O3 and ATRA in lymphoid malignancies [12] .
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